General methods:
NMR spectra were acquired on a Varian AS 400 spectrometer, running at 400 and 100
MHz for 1 H and 13 C, respectively. Chemical shifts (δ) are reported in ppm relative to residual solvent signals (CHCl 3 , 7.26 ppm for 1 H NMR, CDCl 3 , 77.0 ppm for 13 C NMR). 13 C NMR spectra were acquired on a broad band decoupled mode. Mass spectra were recorded on a Micromass LCT spectrometer using electrospray (ES 
Materials:
Analytical grade solvents and commercially available reagents were used as received. For flash chromatography (FC) silica gel (Silica gel 60, 230-400 mesh, Fluka) and Iatrobeads (Iatron Laboratories Inc. 6RS-8060) were used. The tert-butyl β-ketoesters were either prepared by Claisen-condensation (1h), 1 or from the corresponding methyl esters 2 by
Bu 2 SnO catalyzed transesterification with tert-BuOH in refluxing toluene (1b,d).
3 tertButyl β-ketoesters 1g and 1i were prepared by acylation of the lithium enolate of the corresponding ketone with tert-butyl cyanoformate 6. 4 Additional tert-butyl β-ketoesters 1c, 1e, 1f, and 1j were synthesized using 1-(tert-butoxycarbonyl)-imidazole as acylating reagent as described below. β-Phenylsulfonylacrylonitrile 2 was synthesized as described in literature. and O-1-Adamantoyl-N-9-anthracenylmethyl dihydrocinchonidinium chloride 3a' were prepared following previous described literature procedure. 6 Racemic samples were prepared using TBAI as the catalyst.
Synthesis of tert-butyl 5,6-dimethoxy-1-oxo-2,3-dihydro-1H-indene-2-carboxylate
To a freshly prepared solution of LDA (5.50 mmol using 0.77 mL of i-Pr 2 NH and 3.40 mL of n-BuLi 1.6 M) in THF (5 mL) at -78 ºC, 5,6-dimethoxyindan-1-one (0.97 g, 5.00 mmol) was added in one portion and the solution was stirred at this temperature during 30 min. 
Synthesis of tert-butyl 5-methoxy-1-oxo-2,3-dihydro-1H-indene-2-carboxylate (1e):
To a freshly prepared solution of LDA (5.50 mmol using 0.77 mL of i-Pr 2 NH and 3.40 mL of n-BuLi 1.6 M) in THF (5 mL) at -78 ºC, 5-methoxyindan-1-one (0.81 g, 5.00 mmol) was added in one portion and the solution was stirred at this temperature during 30 min. 
General methodology for the anti-Michel reaction. Synthesis of 4a-j:
To a sample vial equipped with a magnetic stirring bar was added 1a-j (0.10 mmol), the appropriate solvent (0.6 mL) and 2 (0.11 mmol). The mixture was stirred for a short time at room temperature and was then placed at -20 ºC or +4 ºC. When the mixture had cooled, a cold solution of the appropriate aqueous base (0.6 mL) and the catalyst 3a (6 mol% or 10 mol%) were added and the biphasic mixture was vigorously stirred for the time stated below. After the reaction was judged to be complete by TLC analysis, NaOH 1M (0.5 mL) was added and the reaction was stirred at rt. another 1-3 h to promote the elimination step. The organic phase was collected, and the aqueous layer was extracted two times with CH 2 Cl 2 . The combined organic fractions were loaded onto a chromatographic column and the product 4 was obtained by FC.
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(+)-tert-Butyl 2-(1-cyanovinyl)-1-oxo-2,3-dihydro-1H-indene-2-carboxylate (4b):
The title compound (51 mg, 0.18 mmol, 90% yield) was synthesized according to the general procedure after 1 h employing 1b (46.4 mg, 0.2 mmol), 2 (39 mg, 0.20 mmol) in the presence of the catalyst 3b (4 mg, 0.01 mmol), in toluene/CHCl 3 7:1 (0.6 mL) as a mixture of solvents at -20 ºC, using 
(+)-tert-Butyl 1-(1-cyanovinyl)-4-methoxy-2-oxocyclopent-3-enecarboxylate (4f):
The title compound (10 mg, 0.038 mmol, 76% yield) was synthesized according to the general procedure after 48 h employing 1f (9 mg, 0.05 mmol), 2 (10 mg, 0.055 mmol) in the presence of the catalyst 3a (2 mg, 0.005 mmol), in o-xylene/CHCl 3 7:1 (0.6 mL) as a mixture of solvents at 4 ºC, using 
(-)-tert-Butyl 1-(1-cyanovinyl)-2-oxocyclohexanecarboxylate (4h):
The title compound (13 mg, 0.052 mmol, 52% yield) was synthesized according to the general procedure after 36 h employing 1h (18 mg, 0.1 mmol), 2 (21 mg, 0.11 mmol) in the presence of the catalyst 3a (2 mg, 0.005 mmol), in o-xylene (0.6 mL) at -20 ºC, using K 3 PO 4 (50%, 0.15 mL) as an external base.
t-BuOK (17 mg, 1.5 mmol) was used to promote the elimination step after filtering of the crude reaction through SiO 2 . Figure S10: HPLC chromatograms of the indanone 4b (racemic mixture; isolated product after reaction using catalyst 3a). Figure S12: HPLC chromatograms of the tetralone 4g (racemic mixture; isolated product after reaction using catalyst 3a; product after recrystallization in n-hexane/AcOEt 95:5). 
